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Examining how Incremental Shifts in External Regulations Impact Student Performances 
 
Molly Bickford, M.S. 








Increasing standards in education is frequently discussed on the national level but rarely studied 
on the local level.  English/language arts teachers often use Accelerated Reading(AR) as a 
supplementary assessment tool.  Students were required to read novels independently and, upon 
completion, take the AR multiple-choice test.  The results are used to chart students’ 
performance.  During implementation of the research, standards for AR were maintained the 
first week and then raised incrementally.  Results indicated that students increased performance 
to meet the teacher’s regulation, but only to a point.  In the last week, students came to what has 
been referred to as the “break” point, a point at which they could not meet the required 
standard.  This research is significant for teachers and researchers interested in how students 
respond when academic standards are increased incrementally.   
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Examining how Incremental Shifts in External Regulations Impact Student Performances 
 
Introduction 
Students are motivated to complete assignments for many different reasons.  Some 
students find much of their work to be enjoyable in and of itself, and feel motivated to complete 
assignments.  Still, other students are motivated for a number of reasons.  Some students seek 
praise from their parents or teachers, some want to make a good grade, some feel competitive 
towards their peers, and some simply want to avoid punishment for lack of achievement.  
With increased accountability and assessment, students are annually required to meet 
certain standards, which at times are raised.  This generates questions such as, how do students 
react to regulations?  Will students always strive to meet these regulations?  How many students 
will strive to go beyond the regulations set?  This research explores these questions, as it relates 
to one aspect of students’ English/language arts (hereafter, E/LA) grade.  Research on both 
motivational theories and regulatory assessment tools informed this study.  No scholarship has 
explored the interconnection between teachers’ regulations and students’ performance responses 
in E/LA. 
Accelerated Reader and Motivation 
Teachers provide assignments and assessments to facilitate students’ learning.  Students, 
however, complete assignments for a variety of reasons. As mentioned, some students seek 
rewards (i.e. verbal praise, a sense of accomplishment, a good grade, etc.), others avoid 
punishment (i.e. a low grade, a verbal reprimand, etc.), and still others invest themselves deeply 
in an assignment because they enjoy it and see it as meaningful and interesting.  Previous 
behaviorist research has contextualized this paradigm to be binary and opposing, based on an 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 3 - 25 
5 
 
internal or external locus of control, and/or structured around the concept of extrinsic and 
intrinsic motivation (Deci, Vallerand, Pelletier, & Ryan, 1991; Kowal & Fortier, 1999). The first 
two reasons center on extrinsic motivation because they are structured around rewards, 
punishment, and/or punishment avoidance.  The final reason—structured on enjoyment and/or 
perceptions of its relevance—centers on intrinsic motivation.  
This paper examines the Accelerated Reading(hereafter, AR) program and its resultant 
impact on students’ motivation.  While AR provides tangible extrinsic regulatory measures for 
assessing students’ reading, these readings are based on students’ choice, which hopefully elicits 
students’ intrinsic motivation (Deci et al., 1991). To best examine how AR impacts students’ 
motivation (and learning), this paper will detail the AR program—its purposes and applied 
methods—and then contextualize it within the paradigm of self-determination, a social 
psychological theory.   
Accelerated Reader 
Florida Center for Reading Research (FCRR) defines AR as “a computer based, reading 
management and motivational system designed to complement existing classroom literacy 
programs for grades K-12 (Johnson, 2014).”  AR uses a Standardized Testing And Reporting 
(STAR): a multiple choice evaluation designed to assess students’ comprehension and indicates 
reading level uses a formula based on the book’s length, employed vocabulary, and complexity 
of sentence structure.  These two assessments, of students and books, are intended to reciprocally 
complement each other to give students a list of books that are well within their reading range 
(Thompson, Madhuri, & Taylor, 2008).  There is much research to support the use of the 
program in raising tests scores, as well as facilitating students’ motivation to read.  The findings, 
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however, were all conducted by Renaissance Place, the makers of AR.  No published research 
exists to verify the findings and resultant claims.   
A study of 2,500 elementary, middle, and high schools noted that schools using the AR 
program performed better on standardized tests than those that did not (Paul, VanderZee, Rue, & 
Swanson, 1996).  AR consists of a list of over 140,000 quizzes and vocabulary tests for selected 
novels.  Students must pass a quiz, and then are rewarded points based on the length and grade 
level of the particular novel.  Each student participating in the AR program is given some form 
of assessment to determine their respective reading grade level, and then given a specific range 
of which to choose books.   
AR also seeks to facilitate students’ motivation to read based on a goal and some form of 
reward system (i.e. cashing in points earned, for prizes). While AR is meant to be an incentive 
program, with rewards (or regulatory measures) given based on goals met, many schools choose 
to simply have students earn points toward a goal and do not reward them.  There is much 
literature about such incentive programs, with many researchers opining that an incentive 
program is actually detrimental to student motivation to read.  Krashen, for instance, noted how 
the reward system in one study actually limited the amount of reading students were willing to 
do (Krashen, 2003).  Many students read what was necessary to earn a reward, while another 
group of students who were not given a reward read well past their required amount.  
In the AR program, students selected books based the AR list and then read them 
independently.  Students should ideally have between 20 and 30 minutes of silent sustained 
reading (SSR) a day.  Krashen noted that students who participated in SSR read more on their 
own that students who did not, even after such programs ceased to exist (Krashen, 2002).  The 
AR program, initially based in theory on SSR and as a supplement to an existing reading 
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program, thus emerged in practice as both a substitute reading curriculum and a guide to enable 
students to find appropriate reading material. 
While the above details the purpose and applied methods of AR along with the research 
literature surrounding AR, teachers assign reading homework and use AR to assess students’ 
completion of the reading.  This is a regulatory paradigm.  Students, however, fulfill these 
assignments for various reasons.  Some complete assignments to receive rewards or to avoid 
punishments.  For students in this group, completing the compulsory AR test is the main reason 
for reading.  They are extrinsically motivated based on the external regulatory structure of the 
class’s assignments and AR’s assessments.  Other students are deeply invested and interested in 
the reading content and would read with or without assigned material or assessment strategies.  
For students in the latter group, the compulsory AR test is simply a measure proving their 
reading completion.  They are intrinsically motivated.  Scholarship documents various contexts 
and incidents of extrinsic and intrinsic motivation (Deci et al., 1991).  Self-Determination theory 
refines this paradigm to a more appropriate level of complexity (Deci et al., 1991; Kowal & 
Fortier, 1999).  Applied to an educational context, self-determination theory informs—and 
complicates—teachers’ understandings of students’ motivations for completing assignments. 
Students’ Self-Determination 
According to self-determination theory, people are either intrinsically or extrinsically 
motivated.  Intrinsic motivation is based on a deep interest in an activity simply because of 
enjoyment in the activity; extrinsic motivation can take many forms and is based on rewards and 
punishment (Deci et al., 1991; Gagne & Deci, 2005).  While teachers use AR and assign all 
students the same tasks, students do not react in unison.  Their reactions are based on multiple 
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forms of motivation. As previously noted, intrinsic motivation and extrinsic motivation are 
divergent: extrinsic motivation manifests in many forms while intrinsic motivation does not. 
Intrinsic motivation and flow.  
When a person cherishes an activity, they are intrinsically motivated.  People’s 
“motivation, performance, and development” is maximized most in social contexts that are seen 
as relevant, at an appropriate level of challenge, and that facilitate their needs for “competence, 
relatedness, and autonomy (Deci et al., 1991, p. 326-327).”  When applied to educational 
contexts, students’ motivation and understandings are enhanced when they internalize the goals 
as their own.  Students’ internalization, thus, manifests as intrinsic motivation (Deci et al., 1991). 
 Students learn best when they internalize assignments and are intrinsically motivated. 
Research indicates that this occurs when students see the assignments as relevant, when the 
assignments have clear goals and are at an appropriate level of challenge, when students receive 
explicit and swift feedback, and, most importantly, when students take part in the activity even if 
there were no rewards and punishment (Csikszentmihalyi & LeFevre, 1989; Kowal & Fortier, 
1999).  In other words, students learn best and work most diligently when they find the activity 
meaningful, manageable, and internally rewarding (Csikszentmihalyi & LeFevre, 1989; Kowal 
& Fortier, 1999).  Students experience what has been described as a state of flow when they are 
absorbed in such activities (Csikszentmihalyi & LeFevre, 1989).  For illustrative purposes, 
athletes experience flow and are intrinsically motivated to run when they enjoy the act of 
running.  These athletes would run with or without the regulatory measures of a coach or a game.  
In short, these intrinsically motivated athletes love running much like intrinsically motivated 
readers love reading.    
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 AR is an educational assessment—or regulatory measure—based on assigned reading 
that provides opportunities for students’ internalization and flow.  However, as previously 
mentioned, students do not react in unison to the same regulatory measure (Deci et al., 1991). 
For intrinsically motivated students, AR is simply a final assessment for an activity that they 
would do on their own.  They accept the resultant rewards but do not base their behaviors on 
expected rewards.  The rewards and punishments are external regulations that have little impact 
on their behaviors (Csikszentmikalyi & Lefervre, 1989).  Most students’ behaviors, however, are 
impacted by such regulatory measures as rewards and punishments. 
Extrinsic motivation. 
As an educational assessment, AR provides opportunities for students’ intrinsic 
motivation, internalization, and flow.  AR is also a regulatory measure based on rewards and 
punishment.  If students are not intrinsically motivated, then behaviors are characterized as based 
on extrinsic motivation (Deci et al., 1991).  In other words, extrinsic motivation manifests 
whenever intrinsic motivation is absent.  Students’ extrinsic motivation can manifest in four 
forms:  external regulation, introjected regulation, identified regulation, and integrated 
regulation.  They are best understood when considered as located on a continuum of self-
determination.   
External regulation represents the far left section of the continuum of self-determination. 
Students are externally regulated when they only seek to receive rewards or avoid punishments 
(Deci et al., 1991, p. 329).  If students only read and take the AR test to receive a high grade (or 
praise) or to avoid a low grade (or verbal reprimand), then they are externally regulated.  For 
comparative purposes, this is akin to an athlete running sprints at the end of practice because if 
s/he does then the coach will provide praise or, if s/he does not run, the coach will castigate.  
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This athlete does not want to run, but does so only to comply with the coach’s external 
regulations; this is similar to a student who reads only to receive a reward or avoid punishment.  
External regulation, seen as the far left end of the continuum of self-determination, represents the 
least self-determined form of extrinsic motivation because the person would not conform without 
the external regulations.  
Introjected regulation, a form of extrinsic motivation, is left-center on the continuum of 
self-determination (Gagne & Deci, 2005).  Introjectedly regulated students “take in but do not 
accept” the assignments’ requirements (Deci et al., 1991, p. 329).  In other words, such students 
internalize the rewards and punishments, but do not internalize (or identify with) the reading.  To 
extend the sports analogy, this is similar to an athlete wanting to run sprints only because s/he 
wants to play in the game.  The athlete, like the reader, internalizes the goal (the reward) but 
does not identify with the means to attain the goal (or reward). 
Identified regulation, a form of extrinsic motivation, is right-center on the continuum of 
self-determination (Gagne & Deci, 2005).  Students who value the behavior and identify with 
(and accept) the rewards and punishments demonstrate identified regulation (Deci et al., 1991).  
To build on the previous analogy, this is akin to an athlete wanting to run sprints because she 
sees the benefits as directly related to success in competition.  She may not love to run sprints, 
but she loves to win.  This is akin to a dedicated student who values good grades and sees the 
benefits in reading, even if she does not necessarily love the reading content.  The athlete, like 
the reader, performs the task because of its usefulness towards goal attainment; it is relatively 
self-determined because it is done willingly (Deci et al., 1991). 
 Integrated regulation, a third form of extrinsic motivation, is far right on the continuum of 
self-determination (Gagne & Deci, 2005).  The reader (or the athlete) identifies with the goal (or 
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reward), the means to attain the goal (or reward), and finds pleasure in both. As previously 
articulated, “the regulatory process if fully integrated with the individual’s coherent sense of 
self… [and it resembles] intrinsic motivation because both are forms of autonomous self-
regulation (Deci et al., 1991, p. 330).”  Deci et al. (1991) and Gagne and Deci (2005) see 
nuanced differences between integrated regulation and intrinsic motivation.  They distinguish 
intrinsic motivation as a reader’s (or athlete’s) interest in the activity as independent from any 
and all rewards and punishments; a reader (or athlete) who displays integrated regulation 
appreciates the activity as it relates to the end goal.   
 As mentioned, students’ responses to teachers’ regulatory measures vary greatly between 
the binary concepts of intrinsic motivation and extrinsic motivation.  Extrinsically motivated 
students’ actions can be contextualized on a continuum of self-determination.  As previously 
mentioned, research indicates students learn best when they are intrinsically motivated and 
experience flow (Csikszentmikalyi & Lefervre, 1989; Kowal & Fortier, 1999) or when their 
motivation lies on the right-center or far right of the continuum of self-determination (Deci et al., 
1991; Gagne & Deci, 2005).  These understandings should inform how educators view and 
utilize AR.   
Conclusion Drawn from the Research 
Because AR is an external regulatory measure, many believe it provides students’ much-
needed rewards.  Research indicates, however, such regulatory measures could negatively impact 
students’ self-determination.  The purpose of AR is to get children reading, with the hope that by 
initially motivating them through external means, they will learn to love to read and find the 
intrinsic value of the activity.  This does not cohere with the research on students’ motivation 
when set within the context of teachers’ regulatory measures because the teacher cannot control 
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students’ reactions to such external regulations.  The teachers’ use of AR provides two 
measurable tools, each of which may positively impact students’ self-determination. 
First, as a tool for assessment, AR is efficient, as judged by time expediency, and 
effective, as indicated by usefulness.  AR also provides students with explicit and swift feedback.  
Taken cumulatively, AR has the potential to positively impact students’ efforts 
(Csikszentmihalyi & Lefervre, 1989; Kowal & Fortier, 1999). 
Second, as a tool for guiding students’ book selections, AR provides options that are at an 
appropriate level of challenge.  Due to AR’s ability to cross-reference, such guidance offers 
students relevant and readable options about which even the teacher may not be aware.  Such 
characteristics also have the potential to positively influence students’ efforts (Csikszentmihalyi 
& Lefervre, 1989; Kowal & Fortier, 1999). 
Like a coach and his whistle, AR provides external regulations that may force students to 
act, but it alone cannot compel students to internalize the coach’s goals or identify with the 
coach’s methods.  Proper book selection can elicit students’ authentic interest in reading and, 
hopefully, facilitate students’ intrinsic motivation in ways similar to how timely and effective 
feedback can foster students’ identified or integrated regulation.  As an assessment tool and as a 
guide for book selection, AR provides teachers much support.  As a reading curriculum, AR falls 
short. 
Purpose 
The purpose of this study was to examine the following research questions:  
1. Measured students’ responses to base external regulations  
a. How many met or exceeded the standards set?  
b. How many did not meet the standard set?  
 
2. Measured students’ responses after external regulations are changed 
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a. How many met or exceeded the standard set?  
b. How many did not meet the standard set?  
 
 The district measured students’ completion of reading assignments is based on successful 
completion of AR tests.  These were increased incrementally as students advanced by grade and 
matured during a given school year.  Stated differently, the point values needed for successful 
completion of this task were raised as students progressed.  
Methods 
This section details the employed methodology.  Each aspect is explored thoroughly 
within the subsequent subsections. 
Participants 
The sample was comprised of 74 sixth grade students from a rural middle level 
Midwestern school, all of whom were in the teacher-researcher’s E/LA classes.  Prior to the 
beginning of the school year and throughout the entire research process, forty six students were 
placed in two advanced E/LA classes.  These are denoted as class A and class B.  To gain entry 
into these classes, students must have met or exceeded 6th grade E/LA standards on standardized 
tests administered by the state and the school district while they were in 5th grade.  Students in 
these two classes were predominately white, middle class, with approximately 11% on free or 
reduced lunch and no reading or behavior disability.  Twenty eight other students (signified as 
class C) were placed in the teacher’s other E/LA classroom; they did not meet or exceed the 6th 
grade E/LA standards on standardized tests while in 5th grade.  The students in this class were 
predominately white, middle class, with approximately 42% on free or reduced lunch and 
approximately 20% having a reading or behavior disability.   
 
 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 3 - 25 
14 
 
Instruments and Curricular Content 
 Weekly reports from AR were used to chart students’ performance.  The teacher-
researcher could see the AR data on individual students or on whole classes.  AR uses a formula 
based on word length and sentence structure, as well as length of a novel to assign a set number 
of points for a book, as well as a suitable grade level for the intended reader.  The more 
challenging a book is to read, the higher the reading level and amount of points the book is 
worth.  Renaissance Place, the makers of AR, made available thousands of tests for popular 
novels, as well as a test generator available for the teacher to make a test for newer novels.  
Students were allowed and encouraged to select any book that interested them.  To facilitate their 
motivation, the teacher-researcher offered guidance but did not prescribe any titles or genre.   
Procedures 
Students were required, as a regulatory measure, to attain a certain amount of AR points 
each week.  They were then required to read novels on their own and complete the Accelerated 
Reader competency test upon completion of the novel.  Weekly points the students acquired 
were printed off on a spreadsheet.   All data was collected at the school.  Students were given a 
number and all names were removed from any progress reports used to assure anonymity.  The 
information was not accessible to the public and names did not appear in this project.  All data 
including identifiers were kept under a password and accessible only to the researcher and the 
media specialist at the school.   
 Prior to this study and as previously mentioned, students were ability grouped within 
their E/LA class.  Classes A and B represent high achieving students; class C represents lower 
achieving students. During the four week study, data was collected through weekly reports 
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illustrating the points earned by students.  The reports were generated by the AR program and 
used as regulatory measures. 
 The researcher measured a base line of students’ AR scores during the 2nd quarter of the 
school year. This was a compilation of nine weeks worth of points.  Students were required to 
read 16 AR points for the 2nd quarter, which was equivalent to 1.77 points a week.  Weekly 
external requirements were then raised.  Raised weekly requirements served as the external 
regulation for this study.  The researcher then assessed students’ AR scores after increasing 
external regulatory measures (read: raised points required).  AR scores were then examined to 
see how scores changed between the baseline and the raised weekly points.   
 
Data Analysis and Results 
 Every quarter during the school year, the required amount of AR points needed for a 
grade were raised.  As stated previously, the second quarter served as a baseline.  During this 
quarter, students were required to earn 16 points, which was equivalent to 1.77 points per week.  
During this quarter, 87% (20 students per class) met this requirement in classes A and B, while 
13% (3 students per class) did not.  In class C, 64% (18 students) met the requirement, while 
36% (10 students) did not.  The following data (represented in Table 1) signifies the number of 
students per class who met the regulatory measure (seen in blue) and those who did not (shown 
in red).   
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As the above table reports, the vast majority of students in all three classes met the 
regulatory measure. While a significantly higher percentage of students in class C did not meet 
the regulatory, the majority did.  It is noteworthy that a pattern was established by this baseline: a 
majority of students met the regulatory measure. 
During the first week of changing regulatory measures, students were required to earn at 
least one AR point.  This actually lowered the standard set for the school year.  In class A, 40% 
(9 students) met or exceeded the standard set, while 60% (14 students) fell below.  Class B only 
had 30% (7 students) meet the standard, with 70% (16 students) falling below.  Class C only had 
21% (6 students) students earn a point or more, while 79% (22 students) did not.  These data are 
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Week two (seen in Table 3) found students striving to read and test on a novel worth at 
least two points.  Class A had a slight drop in performance, with only 35% (8 students) students 
earning the required points, and 65% (15 students) falling below the benchmark.  Class B 
showed improvement with 57% (13 students) meeting the standard, and only 43% (10 students) 
falling below the standard.  Class C also made gains with 36% (10 students) meeting their goal, 
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During week three (represented in Table 4), the number of students who reached the goal 
increased dramatically.  This week, students were required to have read a book worth at least 
three points.  In class A, nearly 96% (22 students) met or exceeded the goal set, while only 4% (1 
student) fell below.  Class B showed a rise with 87% (20 students) meeting or exceeding their 
goal and only 13% (3 students) failing to do so.  Class C also saw a dramatic rise with 82% (23 
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Week four, however, saw a fairly dramatic decrease in student performance, which is 
signified within table five.  Class A showed a decline with 57% (13 students) meeting the 
standard, and 43% (10 students) failing to do so.  Class B, had just the opposite with 43% (10 
students) meting and 57% (13 students) falling below.  Class C also decreased with 18% (5 
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During the baseline 2nd quarter, students were required to read an average of 1.77 points 
per week.  Students were never told this was the amount of points they needed weekly; they only 
knew they needed to earn 16 points within the nine week marking period.  During the first week 
of the changing regulatory measures, requirements were actually lowered by almost an entire 
point.  Students were not aware of the weekly breakdown of points, so they did not understand 
that standards had been lowered.  Then, standards were raised weekly, with an expectation the 
final week (4 points) more than twice the amount they were initially required.  The data below, 











*Note: Baseline determined by 16 points per 9 weeks (1.77 per 
week)
Table 6
External Regulations by Points by Week
External Regulation
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The above table details the external regulatory measure (set by the teacher) that students 
were required to meet.  As mentioned previously, students react differently to changing 
regulatory measures.  
The results show students reading levels dropped to meet the standard set by the teacher 
in week one and then gradually climbing to meet the standard set weekly.  Class A had a slower 
start, actually falling in week two before climbing back up in week three.  Classes B and C both 
showed a gradual climb, with a higher number of students meeting or exceeding the goal set as 
the weeks progressed.  By week four, the external regulation was almost twice the amount the 
students were used to.  This was a very ambitious amount of points to require, as this would 
move the requirement from 16 points a quarter to 36 points, more than doubling the amount of 
outside reading the student would be required to undertake.  Students had a very hard time 
meeting this requirement and the students meeting and exceeding drastically dropped.  Table 7 
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These results suggest important implications for teachers.  In short, external regulatory 
measures impacted students’ reading levels.  The subsequent section explores this data-based 
finding more thoroughly. 
Findings, Action Plan, and Limitations 
Whereas intrinsically motivated students internalize and garner pleasure from the 
activity, extrinsically motivated students—wherever they are on the previously detailed 
continuum—respond to the external regulatory measure. While Deci et al. would argue that this 
study cannot determine students’ motivation with any certainty (Deci et al., 1991), it can assess 
how students responded to the external regulatory measure.   
Findings 
The above data and observations have consequential implications for educators.  The data 
indicate that students adapted to changing external regulations.  This pattern, when applied to 
motivation theory, indicated that students accommodated their behaviors to teacher-set 
regulations. Stated simply, students lowered their reading output when the standards decreased 
and increased their reading output when the standards increased, but only to a certain level. 
During week four, students met what researchers have termed the “break” point (Kowal & 
Fortier, 1999).  This point of resistance (or an inability to adapt to external regulatory measures) 
can clearly be seen in Table 8. 
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Data in Table 8 indicated that students adapted their behaviors to cohere with external 
regulations.  As external regulations decreased (unbeknownst to the students), students’ reading 
output decreased.  As external regulations increased, students’ reading output increased.  The key 
to this data, noted in week four, appears to be what has been described as the “break” point 
(Kowal & Fortier, 1999).  Stated succinctly, students could not meet the demands requested.   
To apply this pattern to previously reviewed research, the external regulatory measure of 
AR eliminated the possibility of intrinsic motivation in students (Deci et al, 1991).  While some 
research suggests students’ performances on AR positively influenced standardized test scores 
(Paul et al., 1996), other research indicated a negative correlation between motivation and reward 
(Krashen, 2003).  The latter finding coheres with self-determination theory (Deci et al., 1991; 
Gagne & Deci, 2005; Kowal & Fortier, 1999), which seeks to explain why students react 
differently to the same external regulation. 
Since students’ preoccupation with adapting to the reward system inhibits flow and since 
they were required to engage in the activity, their responses can be described as being on some 
position within the continuum of extrinsic motivation (Csikszentmihalyi & Lefervre, 1989).  







Baseline Week 1 Week 2 Week 3 Week 4
Points
Table 8
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research findings suggest varying levels introjected, identified, or integrated regulation (Deci et 
al., 1991). 
Limitations 
The AR program is a limitation within itself.  AR tests are simply multiple choice 
comprehension tests and do not require any higher order of thinking skills.  This is a problem 
when used as a sole tool to define if a student understood and finished a novel as students are 
simply asked to pick a right answer out a choice of wrong ones.  Multiple choice tests which are 
computerized are also easier for students to find loop holes in the system, thus cheating can 
become an issue.  To protect from this, students must have a teacher’s permission and the book 
they wish to test present.  Students must also take all tests at school and only on certain 
computers.  This drastically cuts down on students logging in under another student’s name and 
taking a test for them.  While it is very probable that cheating still occurs, proactive steps have 
been taken in an attempt to maintain intellectual integrity of the tests.  Also, by requiring 
students to read at home, the researcher is assuming that all students have a safe, quiet place 
outside of school in which to read their novels.  This is not always the case for students in this 
socio-economic context.  
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The challenge and impact of in-service and preservice teachers’ lack of mathematical 
knowledge has been well documented. This article expands the discussion with examples from 
our experience working with preservice teachers enrolled in a math methods course for 
elementary teachers. Examples that relate the perceptions of preservice teachers’ prior 
experiences and preconceived attitudes to their lack of number sense are discussed. 
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Background 
Over the last 20 years, research in the field of mathematics education has been heavily 
marked with studies highlighting the importance of teacher knowledge for practicing teachers 
and preservice teachers alike. At the forefront of these studies are the deficiencies in 
mathematical knowledge that have the potential to impede learning (Ma, 1999). A serious look at 
this subject begins with the premise that a deep understanding of mathematics is necessary in 
order to be effective in the teaching of mathematics (Ball, 1990; Ma, 1999; Conference Board of 
the Mathematical Sciences, 2001; Brabeck & Shirley, 2003). The National Council of Teachers 
of Mathematics (NCTM, 2000) took this a step further with its Teaching Principle suggesting 
“teachers must know and understand deeply the mathematics they are teaching and be able to 
draw on that knowledge with flexibility” (p.17).  
In general, preservice teachers lack in their understanding of mathematics (Ball, 1990; 
Ma, 1999). Hill et al. (2008) also noted a positive correlation between teachers’ levels of 
knowledge of content and teaching (KCT), which combines knowing about teaching and 
knowing about mathematics, and the quality of mathematical instruction teachers provided for 
their students. Similarly, Van Dooren, Verschaffel, and Onghena (2002) proposed that a lack of 
mathematical knowledge results in inability to recognize “good teaching.” Borko and Eisenhart 
(1992) found that preservice teachers often did not have the content knowledge to teach some of 
the mathematical concepts that teaching required. Looking specifically at the concept of division 
of fractions, Ball (1990) noted that preservice teachers lacked both the conceptual knowledge 
and the ability to explain this concept in meaningful ways. Simon (1993) examined preservice 
teachers’ understanding of both partitive division, a problem type where the total of objects is 
known with the number of groups unknown, and quotative division, a problem type where the 
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number of groups is known and the total in each is unknown, of whole numbers. He also noted 
inadequate conceptual knowledge and an inability to understand number relationships.  Though, 
in reality, the problem is much deeper than a lack of mathematical knowledge. Moreover, Ma 
(1999) found that though U.S. elementary teachers had been exposed to more advanced 
mathematics and in general had more education; Chinese elementary teachers had a better and 
deeper understanding of the mathematics that they taught. Although U.S. teachers generally 
possessed procedural knowledge for math, as did their Chinese counterparts, the Chinese also 
possessed conceptual knowledge. 
In response to these issues, merely knowing mathematics may not be the answer. Ball, 
Thames and Phelps (2008) supported this sentiment, stating that it is important to not only deeply 
know the content, but also hold the specialized knowledge for the teaching of math. Hill, 
Schilling, and Ball (2004) also pointed out that this problem is further convoluted in that there is 
a lack of consensus on what a teacher needs to know in order to teach elementary mathematics.  
The lack of preservice teachers’ mathematical conceptual knowledge and weak number 
sense does not happen in a vacuum. Many preservice teachers enter teacher education programs 
with preconceived notions they formed as elementary students about the teaching and learning of 
mathematics (Lubinski & Otto, 2004; Brown & Borko, 1992;).  And, based upon their perceived 
success as elementary students, many preservice teachers also often see themselves as teaching 
mathematics as they were taught, mostly through the verbal transmission of knowledge and pre-
existing methods and procedures (Coffey, 2004; Smith, 1996; Thompson, 1992; McDiarmid, 
1990).  A common misconception regarding math instruction at the elementary school level is 
the idea that math instruction involves merely basic arithmetic and is void of any mathematical 
complexities (Strawhecker, 2004).  However, studies conducted by Ma (1999) and Ball (1990) 
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indicated that a deep understanding of mathematical concepts is necessary for the effective 
teaching of mathematics.  Many preservice teachers have never acquired this conceptual 
knowledge because their own mathematical experiences lacked meaning.  These habits, once 
established, can be difficult to change leading to resistance by preservice teachers to learning and 
teaching mathematics in this manner (Lubinski & Otto, 2004; Timmerman, 2004; Mewborn, 
1999; McDiarmid, 1990).  
Hope on the horizon. Even with all of the issues regarding teacher knowledge in mind, there is 
hope on the horizon and it lies in teacher preparation. Anderson and Piazza (1996) proposed that 
professional teacher educators are in the best position to promote reform, and found that 
preservice teachers’ attitudes toward mathematics were positively influenced when involved in 
math courses, both content and methods, with a constructivist approach. Similarly, Steele and 
Widman (1997) noted extreme attitudinal changes in preservice teachers for whom a methods 
course, based upon constructivist learning principles, was developed.   For the first time in their 
mathematical careers, many of the preservice teachers in this study reported a clearer 
understanding of the procedures they were using to solve problems as well as why the 
procedures worked. They also became more willing to take risks in their learning and confident 
in their ability to defend solutions. In short, their image of teaching mathematics was 
transformed toward a more constructivist philosophy.  In a related study, Lowery (2002) found 
that preservice teachers whose content and methods courses were taught in a school-based 
setting and with a constructivist-instructional model made gains in positive attitude and 
confidence in teaching mathematics. Moreover, Strawhecker (2004) reported that concurrent 
enrollment in a math methods course, a field experience, and a math content course resulted in 
significant gains in mathematical content knowledge, as well as preservice teachers’ views of 
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mathematics becoming more consistent with that of reform mathematics. In reform mathematics 
classrooms, the constructivist approach to learning is emphasized with an outcome of conceptual 
knowledge for the learner (Wood, Nelson, & Warfield, 2001). The reform approach to teaching 
and learning differs substantially from most preservice teachers’ prior mathematical experiences 
and established beliefs  (Romberg, 2002). 
Heaton (2000) also recommended some specific direction, suggesting that rather than 
merely focusing on learning more mathematics one should focus on looking differently at the 
mathematics one feels that one knows. Ma (1999) provided a foundation for mathematical 
understanding with 1) a depth of topic, or the connecting of a specific topic “with more 
conceptually powerful ideas” in math; 2) a breadth of topic, or connecting “a specific topic with 
similar or less conceptual power”; 3) as well as with an emphasis on thoroughness or the 
capability to weave all of the topics together (2000, p. 121). Heaton (2000) summed all of this 
up, encouraging teachers to “have the experience of learning a few areas of mathematics in depth 
and to apply what was learned from that experience to learning something new” (p.158). This 
emphasis on the interconnectedness is also echoed in the National Council for the Teachers of 
Mathematics’ process standard of Connections (NCTM, 2000).  
Yet another area deemed important in terms of helping develop preservice teacher 
knowledge is reflection. McDiarmid (1990) noted that purposeful experiences paired with 
reflection opportunities help preservice teachers attend to what is important while establishing a 
more immediate need for the knowledge. And Soto-Johnson, Iiams, Oberg, Boschmans, and 
Hoffmeister (2008), who had preservice teachers reading and writing about Ma’s (1999) book, 
Knowing and Teaching Elementary Mathematics, found that the active reflection appeared to 
help preservice elementary teachers reinforce their conceptual understanding of mathematics, 
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articulate their teaching intentions for their future classroom, and confront a range of strong 
emotional reactions that accompanied their reading.  
Teacher mathematical knowledge: Number sense. A more specific area to raise concern for 
researchers is that of teachers’ number sense. Shumay (2011) contends that all other strands of 
mathematics are “rooted” in number sense.  Additionally, processes such as communicating, 
reasoning, and problem solving are facilitated through number sense. Tsao (2005) reported those 
with good number sense have a solid understanding of number meanings and numerical 
relationships and are flexible in thinking in regard to numbers. Number sense also includes the 
ability and tendency for using this understanding in flexible ways when making mathematical 
judgments as well as utilizing functional strategies for handling numbers and operations 
(Schneider & Thompson, 2000; McIntosh et al, 1999; Reys & Yang, 1998).  Shumway (2011) 
supported this stating, “As students build their number sense, mathematics takes on greater 
meaning.  It becomes more about reaching understanding than following rigid sets of rules” (p. 
8). Kaminski (1997) proposed the importance of number sense, arguing that it can assist learners 
in their understanding of and computing in mathematics. And the National Council of Teachers 
of Mathematics (2000), whose stance on the significance of teacher knowledge and the ability to 
use that knowledge flexibly as suggested under its Teaching Principle, also notes the importance 
of developing number sense.  Shumway (2011) best summed up the importance of number sense 
stating, “It is the key to understanding all math” (p. 8). 
Like other areas of mathematical knowledge, teachers’ number sense is an area of 
concern.  Johnson (1998) found that the general number sense of preservice teachers was 
inadequately developed, with Tsao (2005) reporting that many preservice teachers were not 
prepared to be immersed into a number sense focused curriculum, one which emphasizes mental 
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math and estimation over memorized algorithms. In a study that investigated the number sense 
strategies used by preservice teachers, Yang (2007) found that preservice teachers were much 
more apt to apply rule-governed explanations rather than number sense based explanations.  
Also following suit with teacher knowledge in general, Yang and Reys (2001a, 2001b) 
emphasized the classroom teacher’s role in developing elementary students’ number sense. 
Schneider and Thompson (2000) define number sense as “a good understanding of numbers 
meanings and numerical relationships” (p. 146). For children to develop a strong number sense, 
teachers must possess a deep understanding of number sense. With the deficit in number sense of 
preservice teachers, Tsao (2005) advocates for prioritization on the part of colleges and 
universities so as to produce future classroom teachers for whom number sense focused 
classrooms will be the norm.  
Reflections from the University Classroom 
 Observations and informal feedback from the elementary preservice teachers at one mid-
western university yielded similar findings, in that many of the preservice teachers struggled 
with general mathematical knowledge. Additionally, they failed to demonstrate a strong number 
sense for many of the topics presented in an Elementary Math Methods course.  
Feelings of inadequacy became known to the instructor on the first day of class when the 
preservice teachers were asked what subject they would select if they could teach only one 
content area. Fewer than 30% of the 60 preservice teachers chose mathematics. Based on an 
informal poll question approximately 30 of the same group of preservice teachers reported 
holding ill feelings, in general, with regard to mathematics. In the same math methods class, the 
majority of the preservice teachers openly disclosed their inability to apply mathematical 
concepts effectively and efficiently in a writing assignment that was shared with the instructor. 
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On the contrary, these same preservice teachers displayed interest in helping their future students 
learn mathematics in a conceptual-based, constructivist manner, as opposed to a more 
procedural-based, behaviorist approach.  
In spite of this honest yet rough beginning to the semester, many appear to enjoy the 
initial focus of the course. At the beginning of the course, the preservice teachers learn about 
concepts pertaining to early number sense while experiencing more than a few eye-opening 
moments as they begin to understand the foundation of several math concepts, such as counting. 
More often than not, preservice teachers enjoy success as they prove what they already know 
procedurally with their newly developed conceptual understanding.  Additionally, preservice 
teachers are put in a position to actually learn a new concept in a manner that parallels the work 
of Baek and Flores (2005).  
In this activity, preservice teachers are put in a position to progress through three levels 
of strategies, similar to those that are constructed by young children for whom addition and 
subtraction with single-digit numbers is new. The activity presents the preservice teachers word 
problems to solve where letters represent quantities. For example, a preservice teacher might 
solve C + D by counting out “A, B, C and A, B, C, D” with his manipulatives or fingers, 
replicating the direct-modeling phase experienced by children (Baek & Flores, 2005). As the 
topics in the methods class become increasingly difficult, in that these topics require the 
preservice teachers to unpack the known procedures to better understand the concepts, initial 
optimism seems to blur as levels of self-doubt increase.  
Midway through the semester, the instructor introduced several thinking strategies for 
basic math facts for addition, subtraction, and multiplication. Reys, Lindquist, Lambdin, and 
Smith (2009) define these as “efficient methods for determining answers on the basic facts” (p. 
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196).   The extent at which these preservice teachers begin to show their lack of ability to use 
strategies for handling numbers and operations, or number sense (Tsao, 2005) becomes most 
evident as they try to learn these basic fact thinking strategies (Reys et al., 2009, pp. 197-202): 
 
Addition: Basic Fact Thinking Strategies Degree of Complexity 
Commutativity Low 
Adding One and Zero Low 
Adding Doubles Low 
Counting On Low 
Combinations to 10 Low 
Adding to 10 and Beyond Medium to High 
 
  Less complex thinking strategies for addition facts, such as Commutativity, Adding One 
and Zero, Adding Doubles, and Counting On are comprehended more readily and accepted by 
the preservice teachers without resistance. In class discussions, many are able to articulate a level 
of appreciation for the relevance of Combinations to 10, however, when learning the strategy 
Adding to 10 and Beyond, a disconnect becomes more evident. At this point, nearly half of the 
preservice teachers begin to struggle with accepting and embracing the strategy. Perhaps more 
notable, their weak number sense prohibits them from understanding how the strategy works in 
that numbers can be decomposed. For example, for the basic fact 8 + 6, one would process or 
verbalize the Adding to 10 and Beyond strategy as “I know 8 + 2 = 10 so I will use 2 from the 6.  
The remaining 4 from the 6 will then be added to 10 and 10 + 4 = 14.  So 8 + 6 = 14.” The 
comments most often heard include, “Why would you go through all those steps?”  
When viewing this strategy, in particular, from their procedural-based background it is 
quite easy to see that barriers prevent them from true understanding. And though they initially 
appeared to be convinced of the importance of a strategy-based learning environment for 
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children, the handful of preservice teachers with weak abilities in terms of their number sense, 
almost seem to dismiss the notion of teaching mathematics in a conceptual-based, constructivist 
manner altogether.  
After much persistence by the instructor in providing a variety of experiences, some of 
the once negative attitudes shifted to a more positive light. Most of the preservice teachers came 
to understand “how” the strategy works, yet remained skeptical about “why” this strategy would 
be necessary in an elementary setting. With preservice teachers’ inability to make mathematical 
connections, learning the thinking strategies for the basic facts for addition and subtraction, 
which has the potential to impact future elementary students, was a time-consuming challenge in 
the math methods classroom. 
Learning of the basic fact thinking strategies for multiplication facts unfold in a similar 
fashion (Reys, et al., 2009, pp. 204-207): 
 
Multiplication: Basic Fact Thinking Strategies Degree of Complexity 
Commutativity Low 
Skip Counting Low 
Repeated Addition Low 
Splitting the Product into Known Parts Medium to High 
One More Set Medium to High 
Twice as Much as a Known Fact Medium to High 
Working from Known Facts of 5 Medium to High 
  
Once again, the more general strategies, such as Commutativity, Skip Counting, and 
Repeated Addition are accepted as many preservice teachers may have been introduced to them 
as elementary students. The problems again start to surface as students focus on the strategy of 
Splitting the Product into Known Parts, which includes One more set, Twice as much as a known 
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fact, and Working from known facts of five. In essence, the aforementioned strategies are based 
on the distributive property of multiplication. And though the preservice teachers generally view 
them as more interesting and novel than Adding to 10 and Beyond, again, some of them fail to 
see how elementary students could possibly understand and apply the thinking strategies when 
they themselves struggle to understand them. As instructors for the course, the picture is quite 
clear, however, these preservice teachers are unable to acknowledge that their future students 
may not have the formidable obstacle of a procedure-based mind if number sense is in place.  
Moreover, the elementary preservice teachers are unable to fathom how the rigor of the Common 
Core Standards, coupled with instructional strategies outlined in standards-based math textbooks 
may maximize children’s development of number sense (Reys et al., 2009) as long as the teacher 
is able to provide effective instruction to support students’ thinking. 
Conclusion 
In an effort to close the gap in mathematics achievement, engaging elementary preservice 
teachers in constructivist-based courses may promote higher levels of number sense 
development. The contention that elementary students’ number sense takes years of rich and 
varied experiences to be developed (Reys et al., 2009), implies that teacher educators’ efforts to 
enhance preservice teachers’ number sense may be a great challenge. Continued studies, both 
formal and informal, of elementary preservice teachers to determine how number sense can be 
evaluated, as well as what kinds of mathematical experiences promote gains in number sense are 
recommended.  
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 26 - 41 
 37 
References 
Anderson, D., & Piazza, J. (1996). Changing beliefs: Teaching and learning mathematics in 
constructivist preservice classrooms. Action in Teacher Education, 18(2), 51-62. 
Baek, J. M., & Flores A. (2005). How does it feel? Teachers count on the alphabet instead of 
numbers. Teaching Children Mathematics, 12(2), 54-59. 
Ball, D. (1990). Prospective elementary and secondary teachers' understanding of division. 
Journal for Research in Mathematics Education, 21, 132-144. 
Ball, D., Thames, M., & Phelps, G. (2008). Content knowledge for teaching: What makes it 
special? Journal of Teacher Education, 59, 389-407. 
Brabeck, M., & Shirley, D. (2003). Excellence in schools of education: An Oxymoron?. Phi 
Delta Kappa, 84, 368-372. 
Borko, H., & Eisenhart, M. (1992). Learning to teach hard mathematics: Do novice teachers and 
their instructors give up too easily? Journal for Research in Mathematics Education, 23, 
194 -222.  
Brown, C. A., & Borko, H. (1992). Becoming a mathematics teacher. In D. A. Grouws (Ed.), 
Handbook of research on mathematics teaching and learning (pp. 209-239). New York, 
NY: Macmillan. 
Coffey, D. C. (2004). Using alternative assessment to affect preservice elementary teachers' 
beliefs about mathematics. In T. Watanabe & D. R. Thompson (Eds.), The work of 
mathematics teacher educators: Exchanging ideas for effective practice (AMTE 
Monograph Series Vol.1, pp. 49-66). San Diego, CA: Association of Mathematics 
Teacher Educators. 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 26 - 41 
 38 
Conference Board of the Mathematical Sciences (2001). The mathematical education of 
teachers. Providence: American Mathematical Society. 
Heaton, R., (2000). Teaching Mathematics to the New Standards. New York: Teachers College 
Press. 
Hill, H., Schilling, S., & Ball, D. (2004). Developing measures of teachers' mathematics 
knowledge for teaching. The Elementary School Journal, 105(1), 11-30. 
Hill, H., Blunk, M., Charalambous, C., Lewis, J., Phelps, G., Sleep, L., & Ball, D. (2008). 
Mathematical knowledge for teaching and the mathematical quality of instruction: An 
exploratory study. Cognition and Instruction, 26(4), 430-511. 
Johnson, N. R. (1998). A descriptive study of number sense and related misconceptions about 
selected rational number concepts exhibited by prospective elementary teachers. 
(Unpublished doctoral dissertation). University of South Florida, Tampa, FL. 
Kaminski, E. (1997). Teacher Education students' "number sense" Initial explorations. 
Mathematics Education Research Journal, 9(2), 225-235. 
 Lowery, N. (2002). Construction of teacher knowledge in context: Preparing elementary 
teachers to teach mathematics and science. School Science and Mathematics, 102(2), 68-
83. 
Lubinski, C. A., & Otto, A. D. (2004). Preparing K-8 preservice teachers in a content course for 
standards-based mathematics pedagogy. School Science and Mathematics, 104, 336-350. 
Ma, L., (1999). Knowing and teaching elementary mathematics. Hillsdale: Lawrence Erlbaum 
Associates. 
McDiarmid, G. W. (1990). Challenging prospective teachers' beliefs during early field 
experience: A quixotic undertaking. Journal of Teacher Education, 41(3), 12-20. 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 26 - 41 
 39 
McIntosh, A., Reys, R. E., Reys, B. J., Emanuelesson G., Johansson, B., & Yang, D. C. (1999). 
Assessing number sense of students in Australia, Sweden, Taiwan, and the United States. 
School Science and Mathematics, 99(2). 61-70. 
Mewborn, D. S. (1999). Reflective thinking among preservice elementary mathematics teachers. 
Journal for Research in Mathematics Education, 30, 316-341. 
National Council of Teachers of Mathematics. (2000). Principles and standards for school 
mathematics. Reston: National Council of Teachers of Mathematics.  
Reys, R., Lindquist, M., Lambdin, D., & Smith, N. (2009). Helping children learn mathematics. 
Chichester: John Wiley & Sons. 
Reys, R. E. Yang, D. C. (1998). Relationship between computational performance and number 
sense among sixth-and eighth-grade students in Taiwan. Journal for Research in 
Mathematics, 29(2), 225-237. 
Romberg, T. (2002). Thirty years of mathematics education research. Wisconsin Center for 
Educational Research Highlights, 14(3), 1-3. 
Schneider, S. B. & Thompson C. S. (2000). Incredible equations develop incredible number 
sense. Teaching Children Mathematics, 7(3), 146-148. 
Shumway, J. (2011). Number sense routines: Building numerical literacy every day in grades K-
3. Portland, ME: Stenhouse Publishers. 
Simon, M. A. (1993). Prospective elementary teachers' knowledge of division. Journal for 
Research in Mathematics Education, 24(5), 233-254.  
Smith III, J. P. (1996). Efficacy and teaching mathematics by telling: A challenge for reform. 
Journal for Research in Mathematics Education, 27, 387-402. 
 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 26 - 41 
 40 
Soto-Johnson, H., Iiams, M., Oberg, T., Boschmans, B., & Hoffmeister, A. (2008). Promoting 
preservice elementary teachers' awareness of learning and teaching mathematics 
conceptually through "KTEM". School Science and Mathematics, 108(8), 345-54. 
Steele, D., & Widman, T. (1997). Practitioner's research: A study in changing preservice 
teachers' conceptions about mathematics and mathematics teaching and learning. School 
Science and Mathematics, 97, 184-191. 
Strawhecker, J. (2004) Preparing elementary teachers to teach mathematics: How pedagogy, 
content, and field experiences impact content knowledge, pedagogical content knowledge 
and beliefs (Doctoral dissertation). Retrieved from ETD collection for University of 
Nebraska - Lincoln. (AAI3131563.) 
Timmerman, M. A. (2004). The influence of three interventions on prospective elementary 
teachers' beliefs about the knowledge base needed for teaching mathematics. School 
Science and Mathematics, 104, 369-382. 
Thompson, A. (1992). Teachers' beliefs and conceptions: A synthesis of the research. In D. A. 
Grouws (Ed.), Handbook of research on mathematics teaching and learning (pp. 127-
146). New York: Macmillan. 
Tsao, Y. (2005). The number sense of preservice elementary school teachers. College Student 
Journal, 39, 647-679. 
Van Dooren, W., Verschaffel, L., & Onghena, P. (2002): The impact of preservice teachers’ 
content knowledge on their evaluation of students’ strategies for solving arithmetic and 
algebra word problems. Journal for Research in Mathematics Education, 33, 319-351. 
Wood, T., Nelson, B. & Warfield, J. (2001). Beyond classical pedagogy: Teaching elementary 
school mathematics. Mahwah, N.J: L. Erlbaum Associates. 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 26 - 41 
 41 
Yang, D. (2007). Investigating the strategies used by pre-service teachers in Taiwan when 
responding to number sense questions. School Science and Mathematics, 107(7), 293-
301. 
Yang, D. C., & Reys, R. E. (200la). Developing number sense. Mathematics Teaching, 176, 39-
41. 
Yang, D. C., & Reys, R. E. (2001b). One fraction problem: Many solution paths. Mathematics 
Teaching in the Middle School, 7, 164-166. 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 42 - 55 





This Is Just A Test: Overcoming High-Stakes Test Anxiety through Relaxation and Gum 
Chewing When Preparing for the ACT 
 
Heidi A. Larson, Ph.D. 
Sharon Y. Kim, M.S. 
Rob McKinney, M.S. 
Alyssa Swan, M.S. 
Adriane Moody, M.S. 
Keri L. Offenstein, B.S. 
Deb German, B.A. 
Sarah Puchalski, B.S. 
Department of Counseling and Student Development 




This study was a replication of a previous study (in which) participants were given relaxation 
and deep breathing training to help manage test anxiety.  The study examined the correlations 
between relaxation strategies, gum chewing and variables including socioeconomic status, class 
rank, GPA, and importance of going to college. Participants included 96 high school students 
(36 males, 60 females), preparing for the ACT (American College Testing). Results indicated 
that the relaxation intervention had a significant effect in reducing test anxiety.      
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This Is Just A Test: Overcoming High-Stakes Test Anxiety through Relaxation and Gum 
Chewing When Preparing for the ACT 
Anxiety is a phenomenon that individuals encounter daily. Considered to be one of the 
most prevalent and pervasive human emotions, it possesses a large sector of the world’s 
population suffering in excessive and overbearing levels. Anxiety can be described as a 
perceived notion of psychological distress, occurring due to the expectation of a disconcerting 
and potentially threatening event. Although extensive research has focused on the concept of 
anxiety, it cannot be defined by purely objective or concrete means.  As a result of the ubiquitous 
nature of anxiety, the construct has been defined as different subtypes (e.g., social anxiety, state-
trait anxiety) (Rachman, 2004). The focus of the present study was on one other such subtype, 
namely, test anxiety. 
Within the American education system, the prevalence, significance, and ultimate stakes 
of standardized testing are increasing (Black, 2005). As a result, today’s students are associating 
a greater sense of consequence with the prospect of being tested, which results in feelings of 
pressure to perform and fear of not performing adequately. According to John Zbornik, a school 
psychologist, (as cited in Black, 2005) students who suffered from test anxiety tended to be 
consumed with feelings of anxiousness, worthlessness, and/or absolute dread in regard to their 
academic achievement. Test anxiety can produce a physiological hyper-arousal, interfering with 
students’ mental processes and debilitating their ability to function during a test, as well as in the 
days and weeks leading up to a test (Soffer, 2008). In addition to these emotional and 
physiological symptoms, anxiety can produce behavioral problems in children (Spielberger & 
Vagg, 1995). Ultimately, due to the pressure to perform and the perceived importance of high-
stakes testing, students’ mental states and sense of emotional stability can become impaired. 
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Rather than feel confident about high-stakes tests and the required higher level thinking, test-
anxious students may become overly concerned with the repercussions of failure.  
Gum Chewing 
 Many individuals chew gum as an outlet for relieving their stress. Individuals with high 
anxiety are more likely to chew gum, as found in an investigation conducted by Smith (2010) 
analyzing personality traits of frequent gum consumers. Further, chewing gum during high-
anxiety situations has proven to show significantly positive effects. For example, Smith (2009) 
conducted a study using 120 volunteers who were divided into gum and no-gum groups. The 
volunteers self-reported their mood, chewed gum while reading a short story, then completed 
both short-term and delayed recall tests. Participants were also given an intelligence test and 
completed logical reasoning tasks. Smith (2009) found that those who chewed gum had 
significantly greater alertness (p = .002), a more positive mood (p = .02) and significantly 
improved performance on the intelligence test (p = .045) versus the control group. In a different 
study, Ran and colleagues (2010) found that gum chewing relieved test anxiety for Chinese high 
school students taking a college entrance mathematics exam. Using 257 Seniors, some 
participants were given gum to chew immediately prior to the exam for 10 minutes. Both the 
treatment (n = 132) and control groups (n = 125) took an anxiety questionnaire prior to the test, 
with the treatment group reporting significantly less anxiety than the control group (p < .0001).  
Together, these findings can indicate the positive effects of relaxation strategies combined with 
gum for American students who are preparing to take standardized tests.  
Relaxation and Deep Breathing 
Progressive relaxation started in the early 20th century by Edmund Jacobson who 
introduced a physiological way of dealing with tension and anxiety (Bernstein, Borkovec, & 
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Hazlett-Stevens, 2000). Progressive muscle relaxation involves tensing and releasing sets of 
muscles (hands, calves, thighs, etc.) until the whole body is relaxed. This can be combined with 
deep breathing to increase the relaxation effect. Jacobsons’ actual research came together in 1938 
in an extensive book-length technical instruction of “Progressive Relaxation.” Since then, a 
plethora of research has surfaced supporting the uses of systematic relaxation for a multitude of 
symptoms including: anxiety, speech distortions, and blood glucose levels in the management of 
diabetes (Detling, 2008; Ganesan, 2009; Grant, 1980). 
The present study examined the impact of gum chewing and teaching relaxation 
techniques to high school juniors preparing for the ACT. The present study tested three 
hypotheses: 1) the pre-and post-test differences for the experimental group will show a 
significant decrease in anxiety level; 2) the pre-and post-test differences for the control group 
will show no significant decrease in anxiety levels; and 3) there will be a significant post-test 
difference in anxiety levels between the experimental and control groups. 
Method 
Participants  
Students from a midwestern public high school were invited to participate in the study 
and those who returned a signed parental consent form were included. A signature line for the 
high school students was included on the parental consent form to indicate participant’s assent 
for the study. Volunteers who participated for this study included 11th grade students (36 males, 
60 females; median age = 17 years). Of the 96 participants, self-reported ethnicities were as 
follows: 92 Caucasian, three Hispanic, and one marked as “other.”    
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Measures and Instrumentation  
The Westside Test Anxiety Scale (WTAS: Driscoll, 2007) was originally designed to 
identify students suffering from anxiety impairments related to testing who could benefit from 
anxiety reduction. The WTAS consists of 10 items, each using a Likert response scale (1 = 
“never true”, 5 = “always true”), yielding an overall anxiety score. While this instrument has 
subscales to assess anxiety specifically through anxiety-produced incapacity and worry, in the 
present study a mere total score was attained in order to measure a general level of test anxiety. 
(Driscoll, 2007; Grimes & Murdock, 1989).  
Deep breathing instructions were obtained from an online reference (Anxiety 
Community, 2010). These instructions were utilized due to the simplicity and applicability to 
high school students. The deep breathing instructions were as follows: students were instructed 
to first become aware of their breathing and to notice how deep breaths expand their stomachs.  
Then, participants were guided through the process of taking deep breaths through their noses, 
holding their breath for a count of three seconds, and then exhaling through their mouths. 
Students were taken through approximately five minutes of deep breathing in this manner.  
Following deep breathing, students were led through a scripted progressive muscle relaxation 
sequence in order to focus on relaxing all parts of the body (Wolpe & Lazarus, 1966).  This 
sequence began with the participants tensing and then releasing the muscles in their feet (starting 
with the toes) and moving upwards through guided relaxation until facial muscles were tensed 
and relaxed. Throughout this time, participants were instructed to breathe in deeply through their 
noses while tensing the respective muscle sub-group, hold the tension and the breath, and then 
release the tension in the muscle and exhaling through their mouths.  
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All participants were given the WTAS as a pre-test and a demographic questionnaire to 
complete during their physical education class.  Participants were then randomly assigned to 
either control (N = 48) or experimental (N = 48) groups with matched pairs based on WTAS pre-
test scores, SES, gender, ethnicity, class rank and GPA. The control group, who were not taught 
any relaxation techniques, participated in their regularly scheduled physical education class 
while the experimental group met in a separate, dimly-lit gym where mats were provided for 
participants to lie on in order to create a relaxing environment.  
The intervention was implemented twice a week for five weeks, leading up to the actual 
standardized test date. Each session with the experimental group lasted approximately a half 
hour.  At the start of each session, researchers facilitated dialogue regarding the upcoming ACT 
and their preparation in order to elicit elevated levels of anxiety before implementing the 
intervention. Participants in the experimental group were taught both deep breathing and 
progressive muscle relaxation. Participants practiced breathing exercises for approximately five 
minutes at the beginning of each session before being led through the progressive muscle 
relaxation for the following 15-20 minutes. In addition, participants were asked to chew gum as 
they practiced the progressive muscle relaxation.  At the conclusion of five weeks, participants in 
both the experimental and control groups completed the WTAS as a post-test measure of anxiety. 
Results 
Data was obtained through SPSS using a paired samples t-test, an independent samples t-
test, and a bi-variate, Pearson product-moment correlation coefficient with a significance level of 
.05.  As indicated by an independent samples t-test, there was no significant difference between 
pre-test WTAS scores of the experimental (M = 3.18, SD = .81) and control (M = 3.16, SD = .73) 
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groups, t(94) = .08, p = .937.  Results of a paired samples t-test showed a significant difference 
between the pre-test and post-test WTAS scores (M = 2.58, SD = .78) of the experimental group, 
t(45) = 6.78, p < .05.  However, there was no significant difference between the pre-test and 
post-test WTAS scores (M = 3.15, SD = .89) of the control group.  See Table 1 for pre-test and 
post-test WTAS score for each group.  There was a significant difference between male (M = 
2.867, SD = .75) and female (M = 3.35, SD = .73) students on the pre-test WTAS scores, t(94) = 
3.11, p = .002.  Consistent with these findings, there was also a significant difference between 
male (M = 2.57, SD = .78) and female (M = 3.04, SD = .89) students on the post-test WTAS 
scores, t(90) = 2.57, p = .012.  
Table 1. Pre-test and Post-test WTA Group Statistics 
 Experimental  Control 





48 3.18 .81 
 




48 2.58 .78 
 
48 3.15 .89 
 
Discussion 
 The current study explored the effects of deep breathing along with progressive muscle 
relaxation while chewing gum on test anxiety with students preparing to take the ACT.  
Investigators hypothesized that deep breathing along with progressive muscle relaxation while 
chewing gum would decrease the level of perceived test anxiety on the WTAS post-test. Results 
revealed significant data supporting the hypotheses. The data indicated that the treatment 
decreased perceived test-anxiety among the experimental group as indicated by the WTAS, 
Eastern Education Journal Vol 43(1) Winter 2014-2015 
pp 42 - 55 
   
49 
 
which is consistent with a similar study (Larson et al., 2011). The control group’s WTAS scores 
did not reveal any notable change in perceived test anxiety, thus a significant difference between 
the experimental and control groups’ post-test scores was recorded. These findings are 
significant because the implementation of deep breathing and progressive muscle relaxation is 
cost-effective and does not require specialized training or other resources. The instruments are 
accessible, regardless of socioeconomic status, and research indicates that they are effective 
among various age groups (Larson, El Ramahi, Conn, Estes, & Ghibellini, 2010; Tatum, 
Lundervold, & Ament, 2006; Yin-Hsing & Meng Ling, 2011).  
The use of low-cost interventions for test anxiety has significant implications for students 
of all backgrounds.  Baker and Johnston (2010) found a correlation between a student’s 
socioeconomic status and the pass rate on a high-stakes test.  In their study, 14,049 8th graders’ 
test scores on the reading portion of The Florida Comprehensive Achievement Test were used to 
determine if there was a relationship between SES and pass rate.  Results indicated that high SES 
students had approximately a 64 percent pass rate, whereas students from a low SES background 
(as defined by whether the respective student’s school received Title I funding) had only a 39 
percent pass rate. The fact that SES was positively correlated with class rank in this study 
provides further evidence to suggest a discrepancy among socioeconomically disadvantaged 
youth.  In an attempt to explain this discrepancy, researchers have addressed concerns such as 
lack of relational support and inadequate resources in low SES schools (Bergeron, Chouinard, & 
Janosz, 2011; Oxford & Lee, 2011). 
While no findings were found for gender with regards to controlled variables such as 
levels of anxiety, class rank, and whether or not they were planning to attend college, it is 
important to note that similar studies have suggested that women tend to be more concerned 
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about the prospects of getting into college and rank its importance higher than their man 
counterparts (Larson & Rose, 2011).  Using census data as well as surveys of more than 1,000 
respondents, Severiens and Dam (2012) found that more women are enrolled in college, less 
women drop out than men do, and women tend to perform better during post-secondary school 
than men. Research also suggests women are more likely to have higher levels of test anxiety 
(Lowe & Lee, 2008).  Female students were in fact significantly more anxious than male 
students in this study’s pre- and post-test measures of anxiety.  Anecdotally, the female 
participants in the current study and similar studies have endorsed higher levels of anxiety, more 
motivation to attend college, and increased levels of pressure for high-stakes testing (Larson, El 
Ramahi, Conn, Estes, & Ghibellini, 2010; Larson & Rose, 2011).  Using self-reported measures 
with 1,953 adolescent boys and girls, Selkirk, Bouchey & Eccles (2011) found that 6th grade girls 
reported significantly higher levels of test anxiety than their male counterparts. Given the 
research that suggests women have higher levels of perfectionism and anxiety (Cassady & 
Johnson, 2002; Elliott & McGregor, 1999; Eum & Rice, 2011; Hancock, 2001; Putwain, 2007), 
relaxation techniques may be an accessible, cost-effective way to support this population, 
alleviate symptoms, and maximize potential for high-stakes testing.  
In addition to females, the research consistently shows that lower socioeconomic status is 
strongly correlated with lower success rates in the school setting, limited opportunities both in 
the school setting and while in the work force, (Goodman, Miller, & West-Olatuji; 2012; 
Jablonska et al., 2012), inferior teaching (Goodman, Miller, & West-Olatuji; 2012), and more 
deviant behavior. Jablonska et al. (2012) found that through data on 4798 adolescents’ grade 
point averages and parental SES that low SES was correlated with poorer academic performance.  
Similarly, the current study reported that socioeconomic status was correlated with class rank 
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and grade point average.  Once again, the accessibility and cost-effectiveness of teaching 
relaxation techniques provides a means to assisting oppressed and underprivileged populations 
like low SES students. The scripts available are user-friendly, require no formal training, 
necessitate little time and energy to implement, and can be successfully used with people of 
virtually all ages. Despite these advantages, relaxation techniques are not widely used in the 
classroom setting at the present time. Future studies should investigate the effectiveness of 
teaching relaxation techniques to a more diverse population in regards to SES, ethnicity, and 
gender. 
In furthering this study, researchers could extend the design to more diverse populations 
in order to better understand the extent to which the intervention is efficacious. Deep breathing 
and progressive muscle relaxation exercises exist in many variations and, therefore, further 
research on the variations of the interventions and their effectiveness should continue to be 
investigated. Additionally, gender is an important variable that requires further analysis with 
regard to test anxiety because the current results are inconsistent with some past research.  
Therefore, the impact of gender on test anxiety is uncertain (Larson & Rose, 2011, Lowe & Lee, 
2008; Onyeizugbo, 2010; Severiens & Dam, 2012). Regardless of these specific variables and 
because of the effectiveness of this economical intervention, it is recommended that 
administrators and teachers utilize deep breathing and progressive muscle relaxation in order to 
maximize student achievement and promote overall mental and physical health.   
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